[Adenylate cyclase system responsive to thyroid stimulating hormone (TSH) of porcine thyroid cells in primary monolayer cultures. Potential effect of forskolin on TSH-mediated adenylate cyclase stimulation].
The TSH-responsive adenylate cyclase system was studied using porcine thyroid cells in a primary monolayer culture. Isolated porcine thyroid cells treated with collagenase were inoculated into 96 wells at the density of 5 X 10(4) viable cells/0.25 ml Ham F-12 containing 10% fetal bovine serum and cultured for 4 days in a humidified atmosphere with 5% CO2. Adenylate cyclase activities in the cells treated or non-treated with protein synthesis inhibitor were assayed in Hanks/20 mM Hepes buffer (pH 7.4) containing 1% BSA, 1 mM IBMX and various stimulants at 37 degrees C for 30 or 60 min. The reaction was stopped by adding ice-cold TCA, and cAMP content in the extract was measured by radioimmunoassay after treatment with water-saturated ether. The cultured thyroid cells had an adenylate cyclase system responsive to TSH, cholera toxin and forskolin. TSH (50 mU/ml) stimulated the activity about eight fold over the basal activity. Cholera toxin (1 microgram/ml) and forskolin (100 microM), however, were much stronger activators of the adenylate cyclase system. In the cells pretreated with cyclo-heximide (5 micrograms/ml) up to 24 hours, cAMP formation by TSH was potentiated 200 approximately 170% compared to that in non-treated cells, suggesting a suppression of an inhibitory mechanism dependent upon new protein synthesis. In contrast, forskolin (100 microM)-stimulation was greatly reduced to 30% of the control after 24-hour treatment. Cholera toxin (1 microgram/ml)-stimulation was significantly lessened or slightly reduced by the treatment. Although the ability of forskolin to act synergistically with TSH or cholera toxin was observed in non-treated cells, it was clearly unaffected and demonstrated in the cells treated with protein synthesis inhibitor. The mechanism(s) and site(s) of forskolin action still remain unclear. However, these observations are compatible with a two-site model of forskolin action. The direct activating site of forskolin appears to reside in a protein which is closely associated with the catalytic unit of adenylate cyclase system and has a relatively shorter half-life than other components of the system. The potential action of forskolin may reside in a more stable complex of an activated stimulatory guanine nucleotide binding component and catalytic unit of the adenylate cyclase system. Based on these results, it is likely that the primary monolayer culture of porcine thyroid cells is a good model to investigate the adenylate cyclase system in the thyroid, and that forskolin may potentiate the TSH-mediated stimulation of adenylate cyclase.